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¥®t, 

&&©£■< AX P v KA^&^U— JMt4f©flfr^©£ 
t £flt*.fc - 1 * i * *«« 

[O 0 0 1 ] 

©5fe<B# 0£ (TOM : Wave I ength-D i v i s i onMu 1 1 i p I 
exing) U *77-f L-Cfic9tt«ttft* 

[OO O 2] 

[«£:£©&*!?] HS©-?/^*^-* T*v bV~ 

ttT^-So K £5*MISDN (B-ISDN) 

»CfJlL, MBflAtte&feUfcBetn*, SBIIb/s 

ItWBM (64kb/s) x t LfcSttlDligiJ: H * 
2«f*^l^T- J 5bf^ MTb/s = 1,000 Gb/s) £^x*<j& 
W=*« C0>fe*>. Uft9W>mtmUT! 

sH^F^CTDM: Time-Division Multiplexing) , 5teMig&T 
©B^iq^Kte&^sSUOTDM: Optical Time-Division M 
ultiplexing) „ MMttttAA (WDM : Wave 1 ength-D I 
vision Multiplexing) *$0>mtl&$&M~ft 

[0 0 0 3] C©3*>WDM ffiafc&Sttt* 

Erbium-Doped Fiber Amp I if ier)©l£l^#»iSl£Sffl 
L, jfe^tro^nX3^i? h • ffA(Add/Dro 

St LTt^tt^^Tl^^o C©£d&TOM &5££:i£© 
WJEBI»«>SURI=#LV 3t7Tl'/^r>^'li, aSKHEl 
it&hX^Z EDFA Sl*tLtiSI^ISfi77-f/< 

^A-f *>(Er3 + ) »«»#±M**-:/*K-:7Lfc*- 

I*. 1530rmi 1 565nm £-??© 35nni :gltT?4THzl*Lfc 

©j£l^J#*lS^&-5. =©|i|?#*i*l*Jl=ait+^&WSft 

tO O 04] 



AlcfcUT. h©-o-efc&;&g£fi 

[0005] (i) *3»tt*£ttW-r«fe&a&*J* 

«tt. (2) j£l%A*^-Y±S-y<7U>i?|Cfeit§fiJt# 
©**J=«-r*Tfitt, (3) #^v*;u©5fcffl:*l©$(l 
fttt. (4) 4MMMM041MML (5) A**Y* 

[0 0 0 6] *fc. *7 7^/*7>:?©&#lHJ&!ft1±t 
LT, (6) «IMM*tt, (7) SWA^te 

a) . 

tooo7l c©*-e. (2) ©puiiafeSgsjEffiED 
FAt. 3biM«4>lK« (-f>9«f >T>37) iLtlL> 

[O0O8] (3) ©SSSII*, 

A- <«•**) l*A»J!):ft«tltl»Lfc**ft«*-C»« 
£*t-&i&SAtfe-S*^ ;:©£:#> 1=1*. ateiti|B«fliSg©* 

*. -Hi*, 5t«*s*ffisiici*. s±+a»a>*»jft 
* -< s t 1*9 tam*** < , n^tfmmn 

-^—F&?T 4 ***^&&-t Se 
If-Phase Modulation). ifS&ISfeilCXPM: Cross-Phas 
e Modulation) . EB&j&jltla (FWM: Four-Wave Mixing) 

*: n ■» flttfwm l * a 

$i-§-5te(ASE: Amplified Spontaneous Emission) IC«fc.£ 
m^$l^tt(SNR: Signal-to-Moise Ratio) (DgitZm 

[0 0 0 9] (4) (DHItt. •£S3!S&*< 1.3ja» *^ti£ 
m-^E~- Kife^T-f /<(SMF: Single-Mode Optical Fibe 
r) EDFA©iiffi«l*l=#iiSE-4-* 1.55 jum © 
JttWtCXUt. feiilgSl:: t8ps/nm/kra 8ftO#tfc*< 
j&Sf=<folc, 106Hz i^ofcSSjS©eai^Jt©<S^tfi 

*T-5.»ltt*»<kat*jt© (*©) ^tfe^eilSttfcM 

mmnm Am^nt? -r ■< / > ^-ettia-r s = 1 1=« 



(3) 



t$S§3p 1 1 -3 1 3 03 3 



•5, -r^*3*.s Sfe^y-f^T^KAASft-Cl^^-v 

+ ffl * tt« Jfc* o T * fcS * * . 
[ooi i] zkd (s) cDifSfcMjfe-fSfca&t::!*, ife 
? r -f / * 7 > ^*«»-r* fc fib ewfeif— if x y -v 4 s - ;t- * 
gait. zcD-9— ifxf^- z-fl,%mm l-c, y-v^/ufto) 

[0 0 12] 
[0 0 13] 

SONETfiaM^«t**l5ey hU— hi OGb 
p sCD3fe«-^^U— AOC- 1 9ZRXS\zv hU-h 
2. 4 G b p s AOC-4 8 IZ-tJl-fft 

Rtt«ftR *««at, i*3 2ft** 

m^lO>& (WEST®]) ^6Aft**trBHC0*« (E 
AST) ^Kt*fts HBBafi (EAST1) *6A* 
$ftTH[Iitt£fiiJ (WEST) ^g&SFJK&fcflDifcLT 
RITJ-ft. 

[OO 1 4] PlllI<7?WESTflj(Cfc§ 1 OG b p 

gfw 1 14. ftimW&mt$o s w 1 &i;«««s««o 

RW1 JWMMOSWIlt &KA 1©# 

SONET©STS-1 927U-Artofc1 
OGbp8<35*K«#t?Sil, OC™1 9 2*1^7 

u-AKft-sfcftSA ia>j»-tt««M d OGbp 
»»«»«WMU x Aa>A*«icRH-fcftTO»*»v 

ATAIlCdi*^^. *fc. fti«MORW1!i» 

doGbps) ««ritta>ft«*a^)iittcwM u x a 
cofflasfflicoafeasft-r rwd a * y a« 

L, STS-1 927U-ACftofc1 OGbpsO)t 
am^^W^So PI^CDEASTfiJiCfe^ 1 OG b p 
sffiiggSEI 14. WESTifcfc*1 OGbpsfejt 

*«MI»OSE1tm s , ^fl^SflSiORE 1 



i** ffiR©«ft£m#l«fl£«WM U X B<Dffi;bffi|(Dft!ft 
Sf^l/f^U^ltRWDBiy, OC~ 1 9 2*fl# 

7 U-AlCttofc»« A 1 (10Gb 
pa) £S«U STS-1927U»Af:tofc10 

Gb p •4>mftM£lV£ i r«. *ffi#Slft«|50S E 1 
f* s jggA 1G>3fei8£. SONETtOSTS-1927 
U-Alc^ofc 1 0 G b p s Oiaif tti L> OC 
- 1 9 2*«»7U-Af^«-3*S:*«A 1 

(1 OGb p a) *, 3kft(DH»|»MilWM 
U X BO A*«JcRtt 6*vfcfl«*»Wv A T B 1 IZ 

"ffiW*"."" 

[0 0 15] ftfc, 5tftW5SVATA, VATB 
(4. *§-it« SJOSW, OSEfz^LX. 1»1lzR 

ftLTJtit* - £ t wnt-e 

[0016] Ht<, M0>WEST«|;ftS2. 4G 

b p sg^gwnf4, ftm^&mmoswn&tf%w 

*An<JDM*. SONET0STS-487b-Ai: 
fl£ofc2. 4Gbps£Dlgi^il, OC-48 

(2. 4Gb ps) t«S0)Jft*^«#)i»11WMUX 
A CO A*«llC«ltfc*flr**a»V A T A n (Cffi^ 

A'SM F*^UTfiai4*lfc#fcOC-4 8Mf7U 
-■MCftofcSMlA n(DWS*f§ (2. 4Gbp 

s> *iwsoa*^«»»ss«wMuxA«>ai*«©5fe 

Mf7W^»RWDA*yMU STS-4 

8 y Alz^ofc 2. 4Gbps©t»fl#SStt 
£o ^H]a>EASTfil][Cfo3 2. 4Gbpsfeg|gSE 
n 14* WES Tfl|lzfe^2, 4GbpsfiIgfWni: 

SPO SEni **t?. =fcfI^Sft950 R E n (4. f$fStf> 

3fcK*S#KSRWM u x Btttt A«a>%RJt5 K> 7jt'jL 

7l/?»RWDB«ty, OC-4 8*8*71/- A(Zfi£ 
ofcSfcRA n <D»-£ift**# (2, 4Gbps) IS 
11 Ls STS-487L/-A[:fgfc2 f 4Gbps0 
*£H*f <5o ftflHH&ISO S E n 14, A 
nM;M, SONET©STS^487 U — JxfciSt o 
fc2. 4Gb p e romftffi *T*S£f| U OC-4 85fefi 
^-7U-ixfZ^^fz;gfiA nC0m->£«3fcft* (2. 4 
Gbps) stel&(D>6S^S^M^mwMU XB£7>A 
*fll=Rlt6*lfcWK*««llVATBril=|fl*'r*. 
[0 0 17] 10GbpsfiStiW1, E1Stf2. 
4GbpsfiI|tWn, EnttK^SONETS 

WE S T«Jfefi»ilW 1 « n^feflOM* A 1 ~n £ 
W«»llll*WIVIUXAT?s l*3 2ft*^a 
II Its (*«) U ftft*B%flH» (WDM 



(4) 
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-K3te?T1-/<SMF<Z>«&£««^£fctol::, ErK 

*X*X**-*5l-"C**BU *tft-r**a«VA'*^ 

MUXBfi. MILfcgft-*Xtt*ft«-?-V*JU (3ft 
*) S©#-Xfi3fefH*A 1 -nfcs&SttJS (#5t) 
U EAS T#]3tee»&SE 1 - n |cS3ff-5. PUT 
I*. 10GbpsfiilglE1i2. 4GbpsfSaiSS 
fiEn«)*.A<S!aR**l-CU«3y. jfcS^mfS&l*. tf-y 
K h !c L U LMkiSTjjS T? &> y . eooMbp 

• fifiUfeC (OC-1 2^fg#7U-A(Z«£ofc3fe^# 

sea-r*) ts©«i©x&-6e3ixx (tfvi-u— io 
[oo i a] s$ft*fieai-#-*f=toi=i*, 

^fl^SfcfclT^liltb^©-*?, jSS£X#8fge 
WMUXAMWMU XB!=^ft#^A*-r-SSIrlCs h 
^>X?K>^ (i&Sifc&lll) icioT, 
X^f Airlai^Oja l*jfrfil-5ftXX1ftSjfc4 i© i ^"-So 

^T. &&£M#i&li£SWMUXA;&l/B^©A:fcSi;K. 
^m*i4S!= ! &^-v*JUS!ciafte>^^=b«)i:f -So 01 
T?fcl\ ##€^i£ffiW1 ~Wn&tfE 1 ~Enfre>jfrE 
^MStilWM U X A£.tfWMU X B-M&AAifcj&g 

liB3Ei¥«)*>XT-ASJ=SI«t;-6afiA i ~A ntt£Z>&? 

[0019] =S-iBE#<0*-;ffi«5!6fi@IS@W 1-WnR 
tfE 1 -En^bM^lMglWMUXA, WMU 
XBI=A***LfcSSSA 1 - A n ©St^f*- -£41. -eix 

<d«xa c^**;^ <D%m J %mi~mit*>*i&*/£Z!&7 

( V ATA1~n, S.tJPVATB 1 ~n) 13 
AA**tS. &WS£7^*— £ V ATI=A2l^--&£-BX 
6«>*«*B:fiX**tT < 

ru-a, toT. ****^»=*wX7vt*— 

^!-*-C $&S#©362ftA^l'?:7l<'2 -9-TWM A&tf 
TWMB'M0A*lU^/l'£i!t!i5L-Cs #3fc*#*<j«*^ 

•^U^US'-y- (TWMA, TWMB) ICA* **IT.. 
&A£X;**Wte&A£Xi8*l (WDM) <tLTi£2i£;h. 
«. %AA^Xfll#(^'KXh7>^ (TWA 

A, TWAB) fzA**H. itijiSS^rtB^^H-So * 
7KXh7>^ (TWAA, TWAB) 8£X*£ffift 



««-*-«fc»i=a«ne«'#-««iB3ii6«t 

SazvhBSTA, BSTB#igf&ismi::flSi££*vr 
USo Er K— ^r-f^KMSjfcftftttL-t. A** 

y. a*tt«-r*«uB3imii=*ot:«ii&-e#*iiiBa6/< 
mBMWBatm=L-v i-bst a, bstb? 

tOO 2 0] 3fe?KX h7>^TWAA, TWAB-eiflS 

jur^^-f-y (SAUA, SAUB) i:AiSii4. 3te 
hJUT-^-f-tfS AU A, SAUBT!^ ifi$ 

*ifc&© ft&fi ^ i *t « v *ju © 

fl)/* 1 ?— U*JL«ttffi U XEttXC&oTi^ftfrS* 

ftlCfSttt&ftS&WXjaS&VAT A 1 ~n, VATB 

WA B©ajaj&<SlElCfc& J: -5 lz&3te«ir£Mg3&©3fc3!& 
X»£8SXU 4****A'*0#«*«>l''*J«'aiX*fT 

[002 1]MI^SS8SWMUXA, WMUX 
B©F*3iJ|C*$4xrUSSaSiaMCAJ.-'J» hi; HU 

BAIL LS i«fr&ft«SttSkC-e&y. SAU1© 
&tttiX4)AS^79— 2tX«a£aa3B€ff3. Uffl 

[0022] j£«fc XS 1 ~ 3 I*, *-<>7'f>7>^L 
WAW1 ~LWAW3MLWAE 1 ~LWAE3£t 

3t*ltt» 1 ~ 3 3fe-f>7-f>7>?LWAW1~ 
LWAW3 Stf LWA E 1 ~ L WA E 3 l:llx,. 
Blfil3tesi3--t5' hBSTWI "BS T W 3 2kZf B S T E 

t^HUB 1 ~3tMCa^7 h 1 ~3A<P*3J8£cftL 

[0 0 2 3] 3fe+«8»3Xii**St«l^t»aJA*4vfc 

jBA(CSlt&*tfc3te^U7>^ > RWABXI±RWAAIC 
A*S^,, «ffi**t*. ^UTV^RWABKUtRW 
A At., -ftfe©*^Xh7>^ jfe-O^-f >7>^iBI 

-£,5 E r p—?:7 7 <f ^flfeSS&'T*®® 

jS3fe^JL=.f hBSTB, BSTAAWt.il, f¥* 



(5) 
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RWAB, RWAAlC«»Wffil=«(ja**U-Ctv5 P 

utv^rwab, RWAAf*. mni>tz$t}&&&mm 

WEMt^JU^U^* (RWDB, RWDA) K 

fcj:or. ^ftmzAfiZH&mftnft&mmw'} og 

bpsfiSSIBEl, W1M2. 4Gbps£Sii 
En. Wn-ea«T?#«*a«rcK»**t*. BBtlt 
A 1051 OGbps *«*36«*eaie«E 1 (0*« 

fswo r "e i wu%mmmswm%mwwmmo 

RW1 [CA**^ SftSA n<Z>2, 4Gbp8«fi#4< 
&«&§£fi E n QjtftfSMO REn KtMrtHUHt 
Wn^Scif-^S^igpORWn (ZA***tri\^ < > Of 
y, — # {WEST®]) <7) 1 0 G b p sfi»SlW1* 
6*a**«^XTAlCA***lfc*«*l*. ( E 

ASTffl) 01 0Gb p sfiSgSE 1 legal Sih,, ~ 
t5 (WESTfilJ) 0)2. 4Gbp8fiiS8tWnfr6S 
&ft ^St'X'x Aiz A* **Lfc3fe«#l*. ffi^ (EAS 

Tffi) <D2. 4Gb & *&mmmEn\zfcm&h&o 

[0 0 2 4] WEiT?i** 1 0Gbps^gj|gtW1, 
E1W2. 4Gbps*fia8iWn, Entf|£$ 

trfey. "twjwwiwa (b) (±mn$t 

MM^fA Ca) &HH«0>ttM» WEASTfS 
tfW E S T fllJ iZ * *V **l**Jfc f O S E 

1' t OSEn' fcOSWV , OSWn' 
SMORE1' , OREn' iORWT , ORW 
n* 36<tt(t6*vr^*a CM** fifiS^IvXfA 
(a) fc (b) tT*Jl>~ ZWt (U>^tt) «>h*P5>— 
WO*Vh9->»»^ SONET'J^*^h9 

or. TlW^tt^lvXfA (b) l=fc^Th£. El 
4\ 3£»<EASTfL S«0**WESTffl]Jfc£y. 

[oo2 5] Hia>ife*ft*m«ai/xTArcfe 

07t-"7^K f fc§SONET (Synchrono 
usOpticaf Network) &SSt:8r^*C8M'? 

T TSW^S*ftS7 U«AS T s - 1 <Dy\s—&y 

/ ^ u -f * x y ^ j; do * * * n 
K1 otmmo>miE'T-$tffcffi$H&9 x 8 7/w 

h^-fP- F2 0£0)f+9 x 9 0/W btfMff8£WL 
rfeUs SONETWJ; Z09Ox9/Uh (=81 
0/*-f M (0 7 U- A^S?> 8 0 0 0 iSi * ti ^ c t 
90X8X8X8000 = 5 1. 84Mbps 



©fiaJttt^OT [STS-1 (Synch r on 
ous Transport Signal Leve 

i D ] &mmztixi\&o soNETfiss 

Slis !TU-TtiSihWSfSDH (Syn 
chronous Digital Hierarch 
y) l=»«LfcSb*<DB«*«fia**0)«a|l"e*-6, 
SDHfiai**^!*, 6T3-1t»)6ti7l/-At 
STM-0 (Synchronous Tranfer 

Module LevelO) iP¥A/t?l*-5o 
[0026] *fc±ffi<0*— /<— F 1 0 Ewf*, ■ 3 

tfA^S^fi (ADM) K%t<f*. frttffAMfls 

(A DM) H-e^aaWBfCLTEaifADMrcfe 

'SyK (SOH1 1) fcLTEW|Ta)a«CD»fC*LT 

K (LOH1 2) i:OT*3)it^^o S 

— /^%^K (R-SOH) iBft/. S-f:/*— K 
££SftHz£ 5/aS/*— - /Wy K (M-SOH) fcPW* 
*U R-SOHfcM-SOHtt*i:torH*^S/g 
/WyK (SOH) tWHspL^a^ifc^o 
[0 0 2 7] fits Cfl)t-»A/N 7 Pl0l:lt 

t^?^ sohiii:ii zns~&mmm&m<DA 

1, A2/Uh*w^a>iiA±t(j)fissyia 

[BIP (Bi t Interleaved Pari 
t y) ] /U hB 1 s W^3>1 1 AT^eSiiffl 
<7>Mffi*ff*5fc^G>*T-»^51€^^*;U (DCC) ffl 
/WhD1~D3 (1 92kbps£Df"^U>^) * 
^S«**trfey. L0H12IC(^ 7-<>12A± 

B I PyW hB2^APS (Automatic 
Protection Switch) / W h K 1 , K 

2, 1 2A±WOCCi/\V hD 4~D 1 2 
(576 kbps0f-*'J^) ft^SSSHT^ 

£ a 12, EUlcte^r* 7ft-f >3 ■ /W h [A 

U (AdminfstrativeUnit) /K-f > 
*] 1 3I4, fia7l/-AOtt«fc^P-K20t» 
$&£tl% f ^M-ir—$Zl.-y h (VT : V i r t u a I 
Tributary Unit) <D7 U— AffiSi CDg 

3[Ciy, V T G> ? U- A mffi Zl&mizm&t' ZZktf 

[002 8] SONET *Tf f£ s ZOia47l/ 

-A«***-r*»*fiiat7U- A (STS-1) $n 
^U— A» (fctit. n = 3, 1 2, 4 8, 1 9 2 & 

IC^y s [g]5iz^t-^5i^. STS-n7i/"A« 
*5K^ 0 0?X.ii. STS-17b-"AS37l/-A^A 
h^ltftli, STS-3 (51. 8 4MbpsX3 



(6) 



^H^F 1 1 - 3 1 3 O 3 3 



= 1 55. 52Mbps). 127U-A^/W^1 
f*U£. STS-1 2 (622, 08Mbps) % 48 
hfltiltfSTS-4 8 (2. 48 8 
Gbps) , 19 27U-A»/WhMtiXliST3 
-192 (9. 9 53Gbps) fcl* 9 
StlS* SDHttt, STM-N (N=^n/3) 

[0029] ^^BlI^TSWLfcSTS-l 
9 2 (*ft*7L/-Atl40C-19 2) 

6 (3X192) /U h<D^— KlOt, 9X1 
6, 704 (87X192) /**f hflD^P- K2 0i: 

(A1, A2/U K B I P/^-f hB2*if) C0f£n/< 

[0030] a 1 o*afi*Ii/XfAt*[i, -fcj$a?s 

TS-1 92. 4 8|CMlS^^3feft#^U-A^fe^O 
C—192, 48 (Opt i c a I Carrier— 
Level 1 9 2, 4 8 ) 3 2 * -V^l^SE* 

[003 1] H^SS^IyXfA^lt 
-f >7>^LWAW 1 -W3 ( LWAE 1~E3^b& 
**4»*»1~3*^ SL-^E-K3fe^T>r/^3IIS&SM 

TWABM^U7>?RWAB t RWAASM, 

*»i=r*, Er h*-*:? t -r 

3te^TW F /<sMFi=«tyfisait'*ci:*flr«i-cft*^ 
& Q fit, ^-v^oJtiStts vxxA<Daflssi8ti 

f- s ^^^;u^itlft*rS»^^i±, Er K-777^A 

**JU(DJtRfc*b1*T* «RffllS**iBBSTW1 
-3, BSTE 1 ^3 IklfiB STA, B S T B 



C*. ErP-777^/to«»W (SL** IS 1 5 3 
0 n m-fi 1 5 6 0 n m<D*3fi*fl>«HI-fc*) 

[0 0 3 2] SSM^itnWMUA&tfWMUXB 
(**3 2***JU#©#«#** 

a, os c i B^6taa*H4K« 

#* + «»1~31?r*. W^7^>7>^LW 
AW1 - 3MLWAE 1 - 3^A*t, • *J$P 

OSCIW1 ~3MOSC I E 1 -3iCA^)Lr. V 
LfcR, HUB 1 -3I=B« 

^M-r^o HUBi-33^&ua»*4xfcKia'iiHi 

I W 1 -3MOSC I E 1 ~3 ICT, 

AW 1 *3&tf LWAE1 «3l=.J:yit(B**tai***l* 

MtWMUXB, WMUXAIzfcWIt *^'JT 
>^RWAB, RWAACDA*^. SIS' *l|^3fee#^ 

a, osc i AfcAAur. *« 

S^S»St^SWMUXB, WMUXAC9HUBB, H 
UBA1?I1 «*«*l=****lfc«« • 

[OO33]07fl ■ 1 ©**«»«ai*>^AI= 
T U — TSSf&^^Gm c stlt E r h™?77-< 

JU) iES±:LT. El7fc^<fc5^s 1 5 5 2. 

5 2nmtlM*iU IMlOOGHz 

m^m^tmo. 8nm) mm<D<f t )vF±t^ : ? j r* 
At!*, catrnvsicyau 4$fcg^». sm* 

a. 1 6ft««*L-C3 2fl»*Jtt"*»*lC *« 
Tl**. fit, jfct-eW^OSCtEr K™ 

(JMMStt) W«S1 5 1 o 

nmlCRSLTl*** £ft&<&^*;UI2S 

Er K— ^T-f/<a>*M»»« (1 53 0nm-1 
5 6 0nm) £T*WJB*-*»*lC]t'<* Er K-^^ 
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[00343 ^-ex^^osco£i7 

ZfAtlt 1. 544Mbp8©DS17t-7«;h 
£OSCJHti>&aL7*— 7? hiltiWo 11 1 
(£, OSCfiS7^-7^hS^to 11 1 WvtJ;3 
(C v OSCfeat?:*- — 7 3/ hi*. 1~24^7b- 

IZI*. 1 If ? hCD^U— AHfflfcf ^ hF 1 ~F 2 4#<IE 

ssftr&y* :*i^Fi-F24^&s^i(J5ev 
y, 1 A0jfene^ htnnf 

AS u bfi. 2 4Hfi)^A^n!y h (8b i t ) ~Cr$| 

jft**iTjsy ^ ^«<Axn v h i -2 4(ci^ m 1 2 
n ^ h 2 3 0?/ W HMRli* 7;i^7 L/-A$|j$;t*& 

Us HI 3fc^^dl^ t^U»ASub 1-24 
0>&£*f AXP>v h2 3 CD/ W bftfR8 x 2 4 fcf^ h 
(2 4/W h) 1^*9 1 TJU^^U— A^fllJffitr^ 

1 ) M -4 (3 2 if y h) 

WC R 1 — 4 : Wa v e I e n g t h Chann© i 
Rate 

«^**;u (afcft) ooesu-h doGbps^tt 

2. 4Gb ps) $ 1 If v h~£$kmir%>o 
2) /^-f h 5-8 (32tf^H 

WC S 1 — 4 : Wa v e I ength Channe I 
Status 

frP* (3S«) **S«B + (In-Service) 
(Ou't -O f -S e r v I c *) fr^sK*^ 1 If 

3} h 9 — 2 4 

Reserve C^ft/^ K) 

I*l6(D/U KMOB, *-fAXP7F-9-10, 1 
3-16, 1 9-2 4 I*, jfettflWcOMW (Wc, 

fey. »*M#»S£«WMUXA, WMUXB, ft* 
31S&1 -3 fzKi+fettfcOS C-f — 7x— XOS C 
I A f OSC1B, OSC I W1 — OSC I W3lCfcl> 

xmmztiZo i&co'U bmmz. mcj-^ h=t* 

[00353 £2$. OSCOft/W HWiiiCMI (Co 
ded iflark Inversion) »#te*Jh/r&a*iiSo itto 
t, B1 1<DDS17l/-AO*Pv^*Sf*1. 54 
4 x 2Mb p s ht£% 9 

[0 0 3 6] El Si*. Bi icfci*4*fi3y£«wi , ffi 
**«»«»«WMuxA<D»fi««**-ria-e**« 



(WEST^&EAST) RtfTR (EAST^feWE 
SW 1 i£v »*tt8ftS<ISl - 1 $ttittl\«o 

ioGbpsosis-i 9 2ifi-n*iiiHSffli-r*n» 

dfcLTft^ L i Nb03 «IfS^fe7^/VVx>? 

<o c - 1 9 "2'ttii) "a; x^t? r Kxm 

«>*^*«*-eft*. oswi3^6A»S*t*ft«*i* 

;U (VATA1) fCA2)*sh,*„ VATAItlt ft£ 

2v&%?&» 2-214. y— Kwio>*eaMS 

[0 0 3 7] **^2-5-e»l»4*fri=WK 
ftT^-r*— £ (VATA1) 2- 1 fcA#*ftfcft{I 

^ya- ;UTWMA(Dft7;U^;?Ui7lJ*3-"" 1 f"A^3^ 

g£ftT ^f^-^^va-ibV ATA2 — VATAn^ 

ft^^^U^^ya.-^TWMA|CA***X^ e ft 
7;i/f^l/*Wi?a-^TWMA[t ft2£*£SfB^ 

£ft?Kx hr^^e?^- ;uTWAAicA*-r« ft ft* 

X h7>^i™^TWA AfcA**ttfc;$S^Sft 
mmt, C P U 4 - 1 led: ^ t«l»* h*»»*7>? 

DCMT1 1fl>»ft*Mt7T-f^DCFfzAa**l« 0 
»ttffi«^r-f/^tt. .*?U7>?TWAA^3W^7 
<>7>?LWAW1 ^018^*^-^77^8 

s^ae-stii, ^igftr>^4-5icj:orst;ii«* 
(SS*ifc"-»«)*SR**a«"*tt. ftx<^-> h-;ur^^ 

-ftFrLH^ hSAUA5^)X^ f;UT±^-rif 5-2 

icA^^tt. ft^yrv^TWAAfc^yif^stifcft 
«»a>-r*t«¥>/<9— u-<^»**sii5e*#i*, fit, * 

<3?ISmf*CPU 5-1 fcA**^^ 0 CPU5-1I1 
«»0>X^^ h;ua3eo>«S*»3HL. VATAKDC 
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PU2^3l:«*tl»t4. CPU2-3!t COX 

ffittaicat^^prssT^-r*—* cvatad 2-1 
*«»-rs» mis. #^**jua>#«»©*«*«* ■ 

UrU RrSE^T^ir*— ^ (VATAI) 2-ia>3tS 

[0 0 3 8] — A* OS C-f >^7i~XOSC I A 

tK* hT vn.~/l/TWA ACDOSC-<>£ — v>x 

— ZOSC I A4-3|zM*a*H^o OSCIA4-3 

I*. MLfeM«HI»*6W*itlWlt*. M 

(VATAI) 2-iajMtt*&fcl=L* *fl» 
SJ^JI^^U^tf TWMAIzA* Lttl^<fcdlC-r4 0 
— OSCO$""7i™"XOSCIA2-4^^ 
fitt*H»iP«»*«lt»ot=OSC I A4-3(*-^^ll 
»/**IMlE0 4-2l:a^ ««1 5 1 Onm^ 
a«W**«*=K*-r*o WDM*?54-7lt, -0) 

[0 0 3 9] OSC f A4-3 1?iR«*3hfc8Sa*»« 

7, 11, 12, 17, 1 BC0f!i®i «— PV'f^m^ 

XfAllf^IIt^ffii) I*, /\^^^ h (HU 
BA) a&$— h % >U7M>jf- Px-^OH 

-A^ffi*<fx^^^i:*i-> hub 8-2 torn 

$ft$ D ZCT?. frES^a.-- MOS C I A 2-4, 4 
I B6-3, 7-2iHUB8"»2(?)i 

I*. ATM-b;u-ea«a^ftt>*t, osci a 4 

-3, OSC I B6-3&OHS 8-3£<&!ffli±. V"U 

7;if-^-elIi)WS 0 OSCU2-4, 4~ 

86-3, 7-2l±. HUB8-2fr& 

fc. fra.^? h^&a>M*««ffl«**aitwy aim 

■iz;MbLtHUB8-2^ffiW§o HUB8-2ii. 

lose I <Dtttt£ft?. lose I 

*6a6*lt<4ATMt^«At»4o flPft* a£*t 

CTOHS8™3^{li*i:#OSC I ^<DWAS:»« 

£MON8--4£:<D*f >£:?x — 77 — A A 



3— *<Dtft«*lSa^*o ^^MON8-4il HU 
B 8"2^bS*iWMCA2-^ h*^&a>i!HWtHf* 

fc. in* hn7»KtdlL*:r9— AflWi«:if*ATM-fe 
JHfcLH U B8-2i:ttiWSo 

[0 0 4 0] HUB8-2^6lfc 
«*»8-1*ifrLr. *f*t*iOC-3« (1 
5 0Mbps) Sft^tSISlManagernen t 
Comp I e x {MCAn.^7 h) M 
CAi-7hT?lt 3fe/mS:^*^ CEO. OE) 9- 

FUMktMMIilM. *— KKMBttOH-MT 

[004 1] «*£*#»tt«WMUXAa>S« 
;U (RWA A) 6<0WDM*:7^6-6^S£a*]«3fc« 

# (Wi5ionm) 3t/ma^m«&6- 

I B6-3t8St«o SIC OSC I B6-3f£, O 

Hsa-3lN6t-/^y K(D««£Bfc»U hubs 
- 2 fc □ 5 au^4r— i > 3 JfclcJioT* 

LTtfr®*T>^6-4. asaftT'v^e-sstww-r 

MS*TV^6--4<b:^®*T>^6-5<X)fe1fC 
(t&HTdSV. »IS»«77-f/<DCF**SiLfc* 

#^m^SISewM U X A 4: <DIB<D*— =£— K*? T -f 
[0 04 2] *^'J7>^RWAA|Zj:oTi«iHI**Ufc 

(ORW1) 10<35SS*S-CfeSP!N7th^t«- 
K (P I N PD) 10-1 -eS3fc£#U 1 OGbpsO 
STS-1 9 2«#|::*tt£Ljfei!k*Jh&* 

[0 0 4 3] HQ tt. **«»i®i**T,tB-e* 

l±, HBCD*ttJBa)i'xJ!x^lCOPT- I N 1 ~4<0l> 
4 >7 )l> (LWAW1) 3 1 icA* 

3"*o WDMj]^73 1 - 7 ^KH#J^U*it# 
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^•JZ^f&SftU OSC-f>$-7i-^ (OS C I W 
1) 3 1 -eicA^eFftSo OSCIW1I*, CffiEl 

sushis© witLfccfcpic, fttgmmomwiz&W: 
tsmmmm^t: $ -f^p*;hB-io. 13-1 

6, 19~2 4f«U fff)i«fOHS3 2- 
3^ii«-r* 6 SSSiLfdEf&t*. HUB 3 2-2 

^surf -&» h u b i ^vi-juai/wagSMcroit 
[0044] m.nmmm J %%m-tw-otio&c i wi 

(3 1-6) -C'l*. HUB21-yh3 2i:©|g©a5 
a-^r-i/3Vl:J:yS«*jilL, *ro*S§Uc&oU% 

r, cpu 3 i-5ic§Wfi4§£tiii,-c. ffiis:r>^3 

1-1, tS7>?3 1 - 2 Wlg^ft 
WDM^?53 1 -7T»#«$Jh.&*^fcigfi£m3telS 

cpu 3 1 -sx-mmzti&fft&ltT^'Js 1 - 
i-eJg*s$*w ^-itMffi^vi-iUD cMt?^ift«ffi^ 

Sit. Hi:<CPU3 1- 5^|»mft®3lT>^ 
3 1 -2-CSt/it**^ 0 *LT. WDM3b?73 1 

-8tK/«M3 i - t-cttmmz&mztitzm 

ISifl^iMSitls OPT-OUT 1 ~4A^P,tB* 
£;rt€>o 

[0 0 4 5] I9©3fe«ftl*, niDliO?^? 
>^>?^~;i- (LWA) 31f 1 o(Dvx;U7ir LT 
jtmtTfcy. w^T,c>A^40j§i£W«lT-fci) = i:A?^^ 
$tlT^-5„ ^(DJ:?^. *S|5iS£l oflJi/xn-^ICJiX 

[0046] 131 01*. Wi 1 Izteia^ £ ft T -3 fc 

/Kv^ottJS^^Hi-efeS. h5>X7K>$*©A73flij 
^&t*OC-4 8OT?fe<I#;6^;&£;h.<& < , ZCD5fc«# 
I*. ytWWM = £i>3-—>l'4 1 CD2. 4GbpsJ)S;/I 
H^&SI (O/E) 4 1 - 1 l=A**+l^» COife/l 
£i^&§§4 1 - 1 J&">t>[*2. 4Gbps(Df-5t2. 
4Gb P sID^P v?#Hd*l£;la£o PBfl^. B2-eift 

>£ — 7I-XOHS 4 1 -3IZA*$*l. HUB42 

-MI##il£>;rt£o ffl)it, 3fcftig8!=Ei?:i--;u4 1 

fHV OHS4 2-3[CA*-r-5«};5l=«JlSLrfc<„ 

[0 0 4 7] WSELfcefcdl-. OHS42-3T:tt > 
— K1f^(0^yiS!yA<f7t5*ls HUB42-2-C 
l£. OHS 4 1 -S^^roe-^ro^^^fdo HUB4 
2 - 2 *> & I*. ^*^/m^^m^ 42-1^Lt 
MCa~7 KODH E D=evji— ;U4 3 Ic3t<t^<t LTjH 
5t/«tt^m^4 3~3[= t fco-CSia«-^(Z^m 
«SHI^-tC^$tt.fcti|fgf*. PCI 43—1 

-e /</s^ Klt^t^w«1ft#i*<»?i$n, o 

H-MTRX43-2T't- * K#<481SI£jrv-&„ * 



[0 0 4 8] OHS4 1 - 3i£, m%/&W®M4 1 ~ 
2£$Hfi1LT. 2, 4Gbpsffl3fef^OC-48f* 
mX-t*. CWJ*, (OC-4 8) CDi&ft 

(*, 5«s^ £ ^ a iz «fe y |ij y ms r eft*: y * * jwo 

[0 0 4 9] BBTJI*, «i : EiJa-JU1C3i'X 

Cd5^tl(»->iW(DOHS 4 1 -2*t,HU B=& 
S>a-iU4 2|C*- Kffitt*>E$«|»ffitt*<J|tfe 

e» © *> x /u 7 mxmm-t & fc* it r- * ^ © it^ i=*mf 

[0050] 11 4I1 18©RWA AlClfcit S>;h.<&0 

s c 1 b 6 - 3 a>— ^iltjas-wf Ht?Se.^o o/E^ei? 

3L ~ < )U6-2l=A*Lfcll«HIKIWi^l*, 3fe^#A>e,« 
SIfS:Si^. ^ftSftfcT*-* fc*«#l=»^t\ 

5 2tA**W. f LT, f-5i*CM I -rn— £*5 
2-efa-F*il. 7U-A,Rl^a5 5 3i=A*lS*l-6. 

any. ufssft-a^fis+ifc**!:.. 7u-irow 

PG5 4fi, CM 1 R^ftS^®^?,^ 

»«■*"*. feSSftfcf D-y^li, Z7L — APSSSP5 3 
(cA***t. Ajl#lgP5 3(571/- A^fcBfcffiffl 

*-y-5 8l=:A***L. *T>^fflKflM«»«* (WC 
F ; Wavelength Ghannel Failure , WCR : Wavele 
ngth Gh anne! Rate, WCS ; Wavelength Ghanne 
I State ) A<tttB**l§o B I P;H3fg|5 5 6li. 71^ 

H5 7til^ 0 itR»S7l* s f7^f7l/^5 8iP 
'J t- -f 0-»4«* 6 ftfc** 

;U8l=i3l&*uSi:*rc. HSftI®6 o%mx. *u<7 
^ 6 1 l=A*$tt^ 0 -fel/^ai 6 1 icii^U— 

a>; provision <i: LT^$^tTt->-5) s&^ilXA** 
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^x7^UAAS^«t~/WK (Override) fl 
*|0>A*£§f+-C. IRLTTWAAtimtSP-* 
MCPU4-1 d&;fc^£ Q 
[0 0 5 1] it»»5 7l=fe«+«/^ , JT'^a t xvi?a)S 

(HWWWCF, WCR. WCS©^?h$«i*ffi 

[0 0 5 2] PI gl8<7>TWAA[Z^[t^tU^O 
S C I A 4 - 3 fl)-Sija*^tiatS5o TWA^v 
a-MOSC^>^7x-XOSCI A4-3it V 
ATAi^a-MOSC I A 2 — 4 «fc U WCF. W 

cr. wcs«>e««ff«*«ftitn«o 

— tyti^htOAtlt Its WCRMWCSjaitMa 
WCF1-32it /\- h^xT^Sgl^ttl^" 

^xrv^fta»7 1 rzA***t*o 
u^**«WLrwc f i -3 2££MLTa3*-r&£ 

9 I""*"* o *fc, 19Mbps05ATM^>?7x-X 
fr£l£:?P tfva 3lZWCRSt^WCS3b<A** 

J^OSCI A2-4^bl^t<SWCF^f 
^U^iJ-7 efcAA-T-SAV #^U"-*fr&<0A*£v 

[O0 5 3] ^fWcltt, 6lz 
I** V ATOOSC I A2-43^6C0Ea«»«*A^* 

3>gj57 4&. «K«M»flt* (WCF. WCR. WC 
[0 0 5 4] ^JU^^U^I^-7 61*. CftkWCF, W 

cr. wcs<©ita«»«**MLT\ ? u-A£j£ 

»7 9fzA*-t*o B I P9»»7 6!t V/U^U* 

■th 7 6 ut-f *tt^n y z tu^-v 

[0 0 5 5] A&i£ffll7 9fCl± s PG7 8^6© 

^P^^A<A**H«* CCD^P 49MH2(D 
SH (XO) 8 23^6ta***ifc«l«**^*;uP 

L L7 7T?{MS«y»U PG7 8WP*^fi§l:lDI 



£+J"7 6ICPG7 afrbftZttytrm^&AjlL. VJU 

^^b<7^7 6^ s c cd<? a vvm^&^xm^a 
&m.%fro o ? U— J*±fm 7 9 ^&s£5;ftfc*r--£ -7 

±«*clta«llliP«*fc LtMSii^o 
[0 0 5 6] B1 6[&, iQ^il^LWAWI^y 
a-iU:***l« 08C^f>$7x-XOSC IW13 

31-6 (A. IM14CDOSCI A2~4<£fcB:£i<bl^ 1 5 
OOSCI B6-3«>Aaii:*ttl*Lfc*dftfllJS6i:<i: 

<b tfCCM I f3^9 2fcA^3**tXCM I ir=3 
-RS*U *tt«, *P*;?Mti:tpK7U-AHII 
g|59 4!zA**tt^o «Htt9 5l2* fTatLfc*3lC, 

««^&^p^^«#*fl^fl»y* #ttap9s^6(D7 

[0 0 5 7] AH»3Wfcfeiit=«*«»«)itai( 
PG9 3 ^£j£&ftfc9P 

^;u^^u^+^9 7icA**^. #Ea»J»«* (w 

CF, WCR. WCS?) iC^S^g|*^^ 0 ^Jf^f 

tfvhf±itlttP9 8i=A***t* Bipttieew 
«*Kfcftea«*«*i*«i#«9 9**^>**aa 

[0 0 5 8] mfU$&frhm*$H&&mLmmm% 

1 9Mb p s^ATM-O^x-Xt^n |fS?g 
1 o Krtdf^A**^ ^^b^A^iOWCR^W 
cstft^^ 1 0 2i:AASWo fit, PC<. 
**U-**&A***L*3|--/<9-f K«*icj:y 4 P 
— * JWC C P U !::»« **Lf=»a«Wl«»*v*^ * 

[0 0 5 9] ^Ptfi^a^SPI 0 1 «\ SflLfc 

*tta«n»«**m*«^a«^. ^u-^*v&<oa 
1 0 4ic^. sflt$4tfeBa«w««^ 
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fete, wcFfi^izoiva*. j-'tu-* = 
p. m^i * ft*:*-** ^/^jf-f £f&fcis y„ c u 

■r-f tf^ l-iLTT^^bS'-tM 0 4flOA:fafiiJU:?-r 

[0060] 7L/— A£fcj£iM 0 51=14. $&$1 0 9 
4*lfc 4 9MHz «JB«aE*^*S?# Jbttfctt* 

m»u (dpllio7) , vuyvm^m&istit- 
(pgi o 6 ) 'ff#j5*XjS''£*u 7 u— Aro^figizMM 

^*;?uftri 0 4ic*A*stL, it-^^mrofcft©^ 

If ttf n «^f*t t it cm i ffftS 1 0 8-c«F 

[006 1] i17lt, 11 4-01 6CDRWAA. T 
WA AS^LWAW 1 l=8ftf* e.^X-S O S C-f 7 x — 
XOSCIB, OSC!A, OSCIW1tt-/^7 

Ki-' 'J y)l"( 7z — XO H S h<t>-i i — 

[0062] PIS (a) (Cg%$^Scfc5l=s HUB^Ei? 
a-iW)OHS LS liTWAA, RWAAMLW 
AW1f©OSC-f^7l-X«)OSC[ LSIt 

©SHII4. i 9Mb P BCji/ijy^f-*^- ^u-eff 

[0 0 6 3] PIS (b) 14. OHSfr&OSCI "^BHI 
SilS**— £©ff^£5fcLfcS-e&S<, 

•£<7>&rcl4*-~ $t*<ffi<<, 5U4. 32/<-<hfey. 

*-$©gfi*i=/<y*.f £*tbu -r-srofi&ictf 

5TO**iTl***5fr**«ftr'&. HST*I*. AUf< 

r* r$j -cfe^turi^o fit, /^'j** if h© 
&I=I4. x h^lfy H*nKH-6#i» t — £©$&fo y "C 

[00 6 4] mWi Cc) 14, OS C I A>&OH S^SHg 
*^t-57 f — dtCt>fl^SC$sRL.f=®T?fc*. C©ig-£I4, PI 
■ (b) *»a*»loTtey, X$ 

— hfcfv h*t&tt$U* 3 2/W hO-r-^fi^^-L 

T. /*y*-rif r-<tf&#. tSi:7.h7?e'yi--cf 
— *©l*Ti:**. 7=—9««l£ffi&*l::/* 1 J 



[006 5] SI 81*. *JKJL*£JBmg|t«AL*fe% 

[0066] mmc>iib$i&&mtem. f sXT-Ju\±. 

:7 7-f Afi&S&SMFi. Jfc^yr^RWABi:, •£ 
»l|^SMFlC|g[d-&*l§3fe-f >7-f>7>?LWAW1 

~3i s ite-y-- e x ^ v fc j; y <£;m $ satta 

3fe(I#4Qi3I8iSOS C I A, OSCIW1, OSCIW 
2, OS C I W3SlfOS C I Bo ^STIC^Jh-Tl^ 
S©I4. 3fc7KX KT>^TWAA^&fl>ffi»6i:fi»*tl 
■S © / i 9 -a t*5fc T > ~?\ z J: y f*Jn £ *v £ m » 

(ASEif® <D^b^Lfc%fl>-efc^ e 3t!t<Ah 
T>^TWAAT?iii|®$^lfc3t^l*. ea^KSMFA 
ffilL,, 3fc-f >7-r>7 , >^LWAWHcA73-f'5=: 
SIC!*. /^~M<S^tl^„ f Lt, C©/Jn&< 
4^fc*^9-A?«;'f>7'1'^7>7LWAW1 T?ig$g 

**tr»«**i, esssisM fwi T*R#icjMSE«sif 

&£-t?(4. ::©,fc3fe;-£:©ifiy;£LTrfcy. {ejISSS 

ASE (Amp I 1 f i ad Spontaneous 
Em i s s i o n) *t«A^3fe«^-IC#*PS*l«. £* 

i*i==©it* i ti*7i'^r=*m«**!ii*cti=<t 

^ q 

[0 0 6 7] gj£g&SMFI4. -«f=t* % «|-<rfeSJg^ 

MF©«*»tttt-*-e3a:lS fft*?** ifeTV^© 
ESfH (SMF«)^) Wofcy, SBJ^tD^^Jt^ 
T-f/^SMF-Cfcofcy. 3fe7T-fASMF©«16BfB#ro 
^SUFlCfcy. 3K7V7LWAW1 ~3, RWABIi, 

[0 0 6 8] WDM5feM^->X-f-At?li, fcHK©^**. 

•V*;H=* MMMMHI* (SVIf ; Supervisory {f 

VT^^l-VVAWI -3, 3fe^yr>^RWAB^[4. 
^m^-l4«l"PS$4x«.. s Vtt4l*Ml::*jra-tt £*u s 
Vffi^ffllSfiPOSC IW1~W3"CM®I*ilT. £ 
{l^l=St;;Sfi:^S**LTiSltli$^.^o 
[0069] B19 &t/H 2 o li. Hi ©SSS^fieii 
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LWAW1-3, RWA8) <7>#|j£ia"efc£o ffiM&Ht 

oT. COC-48, OC-192) *jS^3 2 

«>ISatl»«* (SV«»; Supervisory #±13 
: E r K— :*:?T*AcDW(#*tt*fl>*« ; 1 5 1 0 

[00703 ^fi^a«^*<3te-r>^-r>T>^A* 

^ii* SM\ WDM 1 ^^Ic^oTS Vf§(D^tf 
»£B£*t£o am*ttfcS Vm^l^HI-, WDM2^3f 

3cdt% wd m* ?5 * 2»* twtt s v«tiaj 

v«*«mmb (osci) -e»»s*tSo fit, &ic 
«w-r*j:5ic. Bet*. ^«»t*jft**trea»sM 

[007 1] WDM 1 ts ViS^SSyKfe^fcSfeg* 
lie-ia?Uy* (bs) ir-A»**t*o cobs 

tttst©-ej&y, 7<fvi/-i« (iso) i 
o: i rc»tt**Lfc*«»fl>5% 1 0/1 itfteaiffl* 

[0 0 7 2] BS 1 7?1 0 : 1 J=»tt**Lfc3fe«"*«>5 
1/1 1 ttsfeA**^* Si LtWDM 3 ICA* * 

K (pd) ix?s^i*ti4o cfl>PDi -est«d*L 

AGC/APC (Automatic 
Gain Contra I /Autoatat i c Power Control ) ^ES* 
a— JHC WlllttEDF 1 (E r K-?77-fy<) ^ 

[0 0 7 3] 7-fVL/->1l:»6i|lfc*«»lfc 
£ S 1 S S (ffiR) <D*«MMBTf ** EDF1 CA* $ 

-jf-f*-KLD 1 4 6Onm0ffiM 

If— ¥4*— KLD2, 
$*i£ 0 L DOfcB*/^ — A< 1 OT*Br»ttA<»&*L*u(i 
LD2<tLD3i*. t,*^A,-0-e*r*<. S(CLD1 



0. 9 SWDMfcIE«S*tTL*«fl)J*. 

^* (9 8 0nm3^fiO. 9 8 fi m) (D/^— b^JU© 

EDF *3%ifrN DMA^ * Haggle 

[0 0 7 4] LD 1 l*a*ttft**9 SOnm-efcU, E 
DF (XJUtf^AK— ^77-f^) <2)9 8 0nm«ft 

Jl*5W^o EDF09 8 0 n m^lfS«M(i»# 

mm ohd iWiHot, ldiqjmkmisshe. 

9 8 Onm<DillB*t*l!ffl**Ci:3ll«#*63|x* g - 

LD2. LD3^7K>^3fel*, ^ft^lJHEfrMi: 
*sp3?Kf=:«»L-C*5y. EDF 1|C«tt**lfc«Ke 
-J^X^UV* (PBS) fC*-3-C*«*«**t**= 

2oa)#>?*t**Tf*io w=* « 

icS^+l^o L D 2 s LD3*x€>PBS|C7K>^3fc*ia 
SfctoOeatBf*. if^-f^-KLDa, LD3 

ft, T-fA-CfcU* l^^PANDA77 

-f/^«3&«*M**t*o cajole* LD1©7K>^ftl^ 
W*fiS«Si:LTfilffl*4l. LD2. LD3©#>^#tt 
lft»WBfcLT«lll*#t*. «or, LD.1<D#>^* 

tt±«*ofi!i*ni:w*fiiicaiff-r*4t. ld2. l 

-T>7^^fl!>A**«C«|^or3fifT-r*« I SOI It. 
LD2. 3<D#>?*3^a»'#"*«)*l»CA:«>lcK[t& 
*tTL** 0 L^Ls LD2. LD30>^>^3fe*S^iw 

(J)cj:54^t^ZSi: s ^ll^O^COA^/^^-U 
*M**fcfflt-*c4:tfdi*?\ agc/apc«»I::|H 
M%&c&<?>t?. BS 1 ic*y 1 O : 1 

X^n^ ( L W P F ; Long Wavelength Pass Flit 
er) SiatSo C*Llw*y, LD2. 3(7>tK>^*<Z> 

PDi#±fl» (*fi*B%> 

[0 0 7 S] E D F 1 !Ciiffi<OfcfiC)a)X^^f— 
Sfc«5>lC, 9 8 0 n mOfBffiftS**^" S LD 1 i 1 4 
6Onm0iS»fi^tl)LD2 s LD3^ftffl**l 

tU5o -ixl*. EDF|c+»ft»«x*;^— ft*(6 
t% s^<d (u— tfy-r*— K) LotttfflLtuso 
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*|»«>y-<X<D«^/J>*<WA6*i* OiBBWUafi 

Onrn*itiwit^, **J»ft*fl>"C, 

BRfC. *&#)<£5*»9 8 Onm««T»«i|eU ftfZ. LD 

2^LD3^C3 1 4 6 Qnm^il&ritCt'££ J 5K:bT 

£o LD2. LD3^iiSfitfe^1 460nmW 

f=fer**EDF«>it*»tti*, y-fXflowfeaW^** 

mtfi&<. *tt*0)£***»*Ci:^tt** g 9 80 
nmLD-^ (LD1) 77»«**«»r=»»*3K>^ 

[0 0 7 63 12 EDF(0BjB*tt<0tttt$S£: 
A6fc«Tfc*. NBKsKSJv&J:?!::* EDFlCli. ft 
fflfc**ir^*2^<D#l«4<fcy r 10ft 9 80nm 

\Z\t 1 4 6 O n m ; 14 5 O- 1 4 7 0 nm^l^ 
*) o 9 8 0nmf©ifiA>K ( E D F <7>J&JiX«*j£) 
(ARK 9 7 0-9 8 5 nm£> 1 5 n m<Z)Jji§£* ot l> 

^<&/*?—<7)^3&3»l* 6 3 WJJLt 4: fc* y HE < fcl^ 
[0077] 1 480n m#ttBjB/^i/ K 

4 5 0-1 500nmG?50nmfey. CIO 
M^ltffiSP^ LD2iLD3 \Z\£ 1 4 6 0 n m« ; 
14 5 0-1 470nmJSl^ o ifc*g««tt«#i£^ 

f *«*l=r±* 140On 
[007 8] 01 9, 2 0OKBI:4i:4p EDF^i? 

a— /u 1 -eit*5**Lfc*±ffi^tt, 7-rvu-* i so 
2£»»U WW n^-fif-GEQ 1 fzA***i 
& p IS02ft QEQ1 ifr&QRyjfe 

* 1 frt>Q>m i )$ht><fo%>hs EDF HiCflDRyftlrJsf 



UMM=KJ6U Mttlf5 & Lfetfot, EDF 

ifl>»flf#***i::*y. ***»a>y<^*— 

Ts EDF 1<DlW**«3Fft3eic46*^J:3lCLrL> 
*o *fc. ttftOM S01tLD2, LD34>Kyjfctf 

[0 0 7 9] GEQ1I1 EDF©W>W1SS¥»flS 

(i) ir^^Tiv§J:3iz; 1530 
nm-1 6 6 0nm©UB'CatTofc»a>Wttt#LT^ 

^RBtTRt^fcy. -COPTIC 
IMS 9 #ff * L IMC*«*> ilftl^offU 

ftT<D3*«o>*«»*Jt««*y#y*T?ii«-r*cfc 

ZttfX«%&« fC-e, GEQIJlitr, EDFO^f 

[0080] GEQUt ^22 (b) \Z7sk$H&&5 
IC. EDFOW><3D*:#t>i:CJ5T?ttaa**«ffi<, 

*ifc^-r EDFiri|(l*hfc»»I* 

(c) i^-f *JWSfc79^ HkW^-f^ 

7*; hftLfc3tffi^J$ BS 2^»il|$Ls PD2-e^CDffl 

It AG C/ A P e?i-^l:AA^^ 9 AG 
C/APC^ES/zl— MMCPD 1 tSIlfc, ED 
F 1 ^O&ftffiVto/VV — ts PD 2TfS^fLfcED F 
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ll^jlLD 1 -3(3)m**/^--35<-S[C^^cfc5i^ 

[0081] geq 1 iced f i^^a>as**aia*i*' 

EQ 1 |CJ:.«^O<0«AAtft«=:£:lcj:tJ« GEQ1 

[0 0 8 2] Sfc. ^Wa^if-W^tSO)* 
3 01 9. 2 o 

3 2Sftft»*«*>tt^*^f=;tt, 

[0083] Z<D£5lZ, >^-f >T>^<7>StjS-e 

AGC/APC^frdGM*. ft-<>7-f>7>^i:A* 

LfrU jTefcoT** 
A*aft^M*^A*^;U3^llft*i:* EDFfr&fcH 



(XS*B«) I*. W7vf*-* (VATT) ICA 
McSt^-Si: AGC^g A P c-x«y»*>«. ccoig 

£\ #EDF (EDF 1 ^ EDF2. EDF3) CD^V 

> tdB) (o»^-^-efe*i«*l#^aefi«tti*«^T? 

EDF1©^> (dB) £DffiT#£&l&if 
(EDF2WEDF3) T?**?*, 
[0 0 8 4] W«T^"T*---*^ya«-JWCRIt6*l* 

MSHttfS^i:*^***©^. AGC/APCtl 

lis ALC^va-^AA*^ 

fflM^zszL—Jl- (D CM ; Dispersion Compensating 
Module) <&#«M*«:7T-f/< CDCF ; Dispersion 
Compensating Fiber ) \zfflftl2:/*y—\s'<J\s<D&&& 

tcD-Cfe^o CtfDDCMCDDC F£ffioT*£iiC&{i*f 

<DSMF*U/h*< (&f3~4#m) */<9— 

#il3t¥iS^4L^t^o «o-C. DC 

[0 0 8 5] DCFl:Aitfcftf*t #»St*i{t£a 
rta*#*2*6Wtffc« *i»«»***-r 
§EDF2l:AA^5o C0)*fll»l4. BS4tM 
&*U PD4T*gif $*L§, ZZ: , r(D3tfi#^A±l/^9 

fcjb'fe, DCMMtitl^i:, EDFltiSffl4*ifc 

£ fl PD4^&. EDF1^6fl)*it (»« 

&0>g*£tT5o SSfeSI3ltt. AGC/APC^i- 

*r=i*. DCMt«r«*it*»3tt/«S**«»»*«« 
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l>*i:*IBfU EDF 1tetel**4MW («») *«T 

[0 0 8 6] PD4©S3fe*6SU±El2O<0AGC 
* B S 4 WiSaifeSiSS, 17 
S03ft 12 0(?)EDF2©EDF2-1^^$ 

3"c{f-§-liEDF2^ 1iCA^*tl^f*S*^^a EDF2 
- 1 (DyK>^*tt, *Saft980nm©LD4fr6tt 
#S&ft£a LD4*6©^^ltWDM*?5i;*i 
ff:§S*tltEDF2-1 KBI&Jhip tZ iHT?.. StF^ 

^ft^tCD-e. 4fiC. O. 9 8WDMfcE«SilT^ 
EDF2 — UcjSlvCtt* 9 80nm$O?K>^* 

frfe. ED F 2- irrA»^ S£KU 10k 

mSjS05S$(DDCF^iajaLTt^O7?^ 

— #J**S*UTL*-6. DCF&SMFKifc^T. tftjfctf 

*#<«>«Xli* lOOOps/nmiSMMiS 

So EDF2- 1 [cA**JK^;g^^M^fi, c<flJ:3 
C^E^a— JUfr&0>:7-f — K/<y£*fl»*»H\ EDF 

2-1 ^a>^-i p >*«a**fc*6i=ai*/< , 7--*it** 

i*£o 

[0 0 8 7] ED F2™ 1 T*j*ffl4*tfc*«#tt*T-f 
2|CA;fiS*l4,> Z(DGEQ20)^ift B2 2fffll^ 

rgftWLfcay-cfcy^ edf2 — i ^ed F2-2© 

y-f >f*tt*75v Hwt«feft«)t«)l?*4p ISO 
4(£ N GEQ2**&<DRJtf**EDF2-1l=AALa 
iVfcdfzLTl***©"*?,. *tttJ. StfJtCckiEDF 
2- 1 CE^8£Rfil^l>£t0Trfo5o GEQ2JED 
F2- 1 t ED F2-2 iOMf-A^XiOI*^ NF (S 

[O08 8] GEQ2£»i&Lfc*«#tt:* WDMA? 
9Alfi(67-f VI/-J I SOS-aSS U EDF2»2i: 
A#*;H£p ckdwdm*^53^6!*H1 9<D*KfflHi 



a*$Mo BST2a?n«H«jticoi\ri±«a-r*p 
i+fenrfey. BST23^&a>#>^ft*jE*i3AW* 

V hBST 2 3^607K^^**»tt-*-*«»3ft««E6*tT 

# ATT 1 U*JVtfllft**,fcft* PD5-CS 

pfe£tl£ 0 PD5T*!*. 3frb7$>Zt$ttflEn 

lEiot; BSf'2j:IS'f4o is'fm:'::'©' 

BST2«>Bfi*»tf«*UT^* 

U BST2(DlBie*a[**7lcf *o 
[008 9] BST2^6lt t^ifi^itEDF 
2»2{C7K>^^«t^-r^ ( > ~\&* EDF2-2T*!* 

SfetiflWHStlSo MI1 4 6 0rtm^ 

LD5. LD6*<Rtt&jHTl*4o - *t 6 [±F*3»<7>I)fe 

jfcflh*fcU« AGC=Ei?a— ;i>3^6(9lNmrj;VI ed f 
2~2oy*>*wsi*'4*a>^fc5«, ccoffiic. ^aj 

^ KT&&BS T 1 *q»y#I+&*V* 0 BST1(BI*S 
Si^stf^OlNTIi. BST2«>B«i-|||C*J|t«. 

Hat. BS6A^Hlt6*t. BST1*\6fl)^*S 
MLts 77f *-? A T T 2 P D 6T?g* 

staBrabbr* 3*^*4 3&«jFt.*tr^*4:«BfS*Lfc** 

ictt. bs t i a>wn^it*?\z+*mm*rt*mz 

[009O] t*>5A/. LD5, 6fe£tKBSTU 2 
^LD«T*a-e#*Ut*M&^CfcA^TC?**o EDF 2 

«*»»a>Al*1 48 0nm»«4«*»4<ltL^, H 
C-e s EDF^^-^21*, *SfEDF2-1 i»R 

EDF2-2*6ftot8yH I — *;wc>y*f >**p» 

ftf 4fc*il::te* ED F^E^a-— JU2QHJ*«r=GEQ 

z£m*&(Dtfnffim\zm?Lt>*i&tiK zzx*\*. ed 

F2— 1 <t E D F 2 — 2<7>HlC|Sf'tT"l' v 'S>o -tlf±, 3? 

-f ;u * 6 P* * #i 4 y W a 9 -f if — ictgjfc 
J^*#<* 3 0%£l^ffi£ttoTU& 0 & 

Ls EDF2-2<0ffl*«l=y-fW3 9<if-t»lt 
i2 3fZ^*n^cfe5lC 3%{1^[&EDF 
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|ft»*-e***4«* 9 0mW) £g 

If. *>^«L D 1 l»<30x*;^-ti»;l= Lt L 

[oo9i] *«*****a**iaif*ffl*^ft 

xj£. 1 OOmW(0t*tt1 OmWMifctfSf 
$JLT. 1 OmW£Dia^lCi^ 1 mWCOji^r-^^o 

DF2-2a>X^4>rcKitrL^« a *(dgeqi 

a9<1f""*2«Hflc|»lt"CL\*i:l\3©l*^ DCF0 

F^A#^4fcl*3j££#lKL"tl*4* 
[0O92] *fc, EDF1ffltEDF2«-etllfil 
^ <f Ltl^ Z t IZ& y . EDFllltEDF 

2«fc*»i*iaH*u «icji^.*fc*4i:tv9iia* 

EDF21T4, C(Di4l-ai»tt<0*«»tai*Ti«I 
1 £ ED F 2(ffl(DO*7x— xtMKfrSciitfB 

JttttKffl (Front Amplifier Part^Rear Amplifier P 
art) XtfDCMCjfea^9«tcJ:LJ3tHWttl=«A a ^ 

[0 0 9 3] EDF2«2i^Mi*lf:*Iflt ft 
*BjB0)fcto«>*>^**«**4fc*a>WDM*^9 
*»»U JfclCT-fVb— * I S05£iiSSir4* I s 

£ttHrU E D F 2 » 2 4<H y o t«« t ftl^J; 
3lc-r4*:ftrc««t6*fC^4p *fc. I S O 5 £5IS 

M0&€Sak±ttTv EDF2-2^EDF2-1S) 
4 IMS* E O F 1 © E D Ffl>#i/?*4<*^ >7-f >7 

>^©«i-»rca3»*^a^*di=t"4ti<0' , c*4« -t* 
4*«*tDaiifr*«fca*»rcjiff-r4*i*7-f 

VU- 5U::J:oT*K*4Cfc#tt*4#* $b±B^k 
KtSMzHUfir 4fti±T-< V £ -CttSMS**- 4 c i: * 

-e#*t^ fzi?, wDM*77*sa*M«aat 

T>^©^(cttl*)**t*^*:3!^4*<7>-e&4o 



[0 0 9 4] ^0WDM^]^7^Iottf^ll tf— 

ri,*4#aft* <***jM a>*«#©/<^— u^jusMB 

o-Ct^4^53^****'4*<D"Cfc4a a«TI4. 3fcS 
PAi±1"&^s H1 9. 2 OiC^$*in^4^6'f 
>T>^fc«l«flEO***i«i:4(D-e. *8PAtt* 

f3o tot, aft«»3t**Lri^4#*«a>*«*©/< 

Ufr £ ft * if <&y v U~ * SPAJ 

[009S] BS7*#tt*jfcfc#±«*l** B 
SSlCAl&StiT* fiit^^ff^OUT PD7 
-x<D«#l3»ltt**l4p RC<BS8f3tttt£;hTLx4 

junction PDShfc. >^-f >7>Z?0>& 

y, ait*<DBifttf**ofc««i=H**flii<3>=i***5 

1^4 1 L-C3FH«<DK«t* y LD 4. LD 

5. LD6, &tfB8T1, 2<D*iS*lBI=«<»«** 

CD/*'?— #1 OmWaft*y/h*<3a4*ol-ED F 2 

[0 0 9 6] BS8T»«**lfc*«*fl)fi, OUT 
P D 7 -ea«*j|lfc*«»l**(D3tflE3b<«*«*l-** 
**U AGC^ya-^iC^-f-KA^^Sk PD4 

Mfll-rftC&lCjiy, ALC£*7? & iZ CO A L C |C 

4o CC0J:5l"s ALClciiPD3A>&<7)^<— F/<ry 
^iOUT PD7*6fl)7-j'-K/^5fc^2ll:* 

Et&3|xTl*4£ £1=tt4« 
[O09 7] OUT P D 7j&n& AG Civi- ;U^<D 

tf-C. VOfcffitfmtfU LD4. LD5, LD 

6. «tB»t4BST1, B S T 2 alMUIUI 
-^<D«»4*ffte*l4p 

[0 0 9 8] BS8^6»*S*t-rC-tti***tA:**« 

[0 09 9] H*£* 3M3^^ 4ICI4, ^^-rtL 

MBjfcJRa.^.? h"e&4BST2, Bsn^Kfix 

a«-C*4«k5J3S:oT^4<, BSTK B3T2I1 

i*ija<D if if 4 it— FL.DT*\ti$>y$t<r>'* r ?~-ffi& 
yftL4*i«. M»««LT«m-r4*<DT?fc4o ^J^ 
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»*l=l±, BS T 1 *J«tLrttffl+«. 
17-32 (DiS#l=f*, BSTliBST2 fc&KJgigt 

[o 1 oo] bst 1 ic-&**tSiijB3fe8ii4. 

1 480nm-Cffi*1 40mWfl)LD7t 
LD 8*<SL>t>^^<, LD7tLDS^?>i*^SS 

•3t, llft*««T»*!K**Vffi***V*LD©»K>^* 

& p 

[0101] *fc % B S T 1 0) L D 7 . 8 (BfSgSftfil* 

»LD5, e^fBSftftillsto-casy, WDM 

P B S t y a-j^ W D M ^ ^7 * 

irteft^ftlV, LfrU 4^4i:li3S*a*a>5t«>^* 
tWDM*?7t*SW*lli, MSIMICi*. 1+1=2 

[0 10 2] -C-e N LD5, 6d:LD7, S®mM}& 
*#t*4oTl***^ EDFI1 l5^LfcJ:5fc. 14 
8 0nm#«fCfiLN«J|R*«t»-3Tfcy. 146 On 
m<D7$>y$t& 1 4 8 0 n m^^^tP ISAM*!::® 

[0103] LD7fcLD8<3Dffill3fe^PBS^aS 

Vf*-* ATT3^LTPD7fCd;y S4I**l£o 
ZOPOl-Vlt, BST 1 0)LD7 S B^tUAU^tf 

^«^tfdj^«»-r*fc*!)t. l d 7 h 8a>a»**at 

Lfc7K>^CD/^9-U^^7b<1 OmWlI*J:y/J\*< 

fit*Mxfe& P D 6^C!)S*(J!)jjS«R4itifc»*i:ii, 
A G C^Ei?*— ;t^6^h^*U0 L DlCffi* $H#>$ J: 
■5f-*t^if3**l^fc*. EDF Md 1 fCO^TJ*. 
mm%MLO 1 « L D 3© A P C©U^Hl*t^tR 

[0104] B S T 1 "Cf*. n (H8O11 
m) ©IjBft«LD7 t 8£PBSfC«ky«»£j3EU 



LD7, 8$ON/OF F *i±^f£itT?, AGC 
-*»ALCl*fT*"3Tl^ftt^ 14B0nm©»i*ft* 
**»#U-1fl** tt*/W-*M**l**tt. ftft 

««ic»a»«^>7h"r*. «*i*. 4 

6 0nmffififc£/:7hLfc»*l*.> WDMA^CJ:^ 
t,*«t*1 460nmOLD5, 6^M^Stt 

f*. mnmm&%M=L-v hbst 1 A*&A*t**ufci 

4 8 0 nm«)ie*;SEDF2""2|:AAf5 <fc3l3» 
tf£ftTl>£tr&. BST 1 j6S 6 S>MS 1 4 6 0 n ' m g> 
mm$b%£ OF 2-2 l=»*fil=A*ft - fc *<T * ft 

-0Bfi*ta**r«*dl=LT. ft£»ft«i 480 

nmjCfi3fe*b*1£*o ffilxtf. ***;l48**9~1 200 
BH4. LD7<Dft%S>X'^-T°mW$-&. ?**»iUflK 
3&<1 3~ 1 6C0RS^f*s LD7^LD8i:^S*/^» 

5 iw«»'r^i<ftL\ Q Btt/<9— 

f*. AGC^va-^I^U, fil^fcLOS, 6 CD 

[0 10 5] BST211 IStBiftftl 4 6 0nml!ffiS 
140mW(DLD9, 1 Ot^SSS 1 4 8 0 nrntS 
* 1 4 OmWOLD 1 1 % 1 2t*AT?L\*. LD9 t 
LD10s &t£LD 1 1 iLD1 2 |* % -tiMFJiSUlC 

ji;to<PftoTfcy. PBsfCcfeor«»^jac*ft*o 

JgfC. LD 9£ LD 1 0®&fi%m)&&f£Ltz*>0>b. 
LD 1 ULD1 2 Lfc t <3D i *WD M* ? 

^t?*JSLttl*-r-Bo BST2KJSL^T*. 
tK>^*J*^ BS 1 0-e»ttS*l^ 7vf*->ATT 
4^lt, P D 1 O^g^^^t^o fit, PD 1 0 

tf*Wri4i«. bs 1 0"e»(***ttt^ofc»^A/if(D 

^>^*i*. 3^?3^lt, E D F 2 — 2 fCjH 6 
L^t*||Bf**lfc»«!C|*. LD9fr&LD12S«i 

UT. BST2^6t±S*$tt€>7K>> f 3fe^^S^Sic 

So C<D<h£. B S T 20fcB^J/<9-f ftffitS^f^P 
D1otM P ftfc\ BST2|:lli:[t 

BST 1<Z)HHf*«R<. LD9-LD 1 2*«fZ|SB#|Z 

pd 1 o-oA7ib-<iU^4®KicLra 

[0106] BST1 j&^tMiBSTliBST2tfffi 
SS!$*tTl>-5ii'&rcf* % AGC^a- /Ufr&?<f>« 
-Sf--r*f=»fl>»J»**S6S*i*^ BST1WBS 

rta6t0>A>fHv $»fttiSMf*. l^jKc&LD4, 5, 6 

tB * itmm-f * z t ic * o r 5 • 



(18) 



ffiMW- 1 1 -3 1 3 03 3 



[Ol 0 7] BST1^8ST2li, 1 O 

1 omw<feya*fl)'h*i\ ft^mouizx-ox^mm 
sttatttttfn c b s r * & n cate-r >^ -r >r >^rc 

* 5 = *ftM«Wll=«k-3-ciB«*»i+*:BS 
5. *fc. tf^f- i^T-f/ta— Facile**** 

[0 108] *C"C» 3fe-f>7-f ^7^tfBST®i 

***<-*-**W=-#"*. ^-f^-r^r 

f-^7-fHa- Katttt&ttftHfiit*tjEttl=ft$ 

l=-f •& «fe 5 KB S T (cfi^^fflf J; o 
[0 10 9] ;:<D«fc3i::, BSTffliiOiISi:, Mf 

7 > r^flS t?*«A<SE^ f= ft * HX I* -S c £ *StS L T 

>ytzx?} $;h/fc*f:ft^*^ft^**i-ft£ <t 

[0 110]!! 19, 20©j6-f>7-f>7>^!i. 

5fl|J«4;ftor^« 6 LfcA'^t, SSS^SSitWPL 
fct#f=jk©J:5ftlll«*t±i;*. 1-ft*r&. *<£j£S& 

if*. C©**l=tt, «ft*40<J!>**©**«*a> 
ttfi»*«>±R t TIBOM * «fc 3 !=fin& * 



*i£ 0 Cwt?, tt<»Stt«. b«:77^ 
L—KLfc *«<>9«f >7Zs?X\is 

iC#o"C. ALci=j:y#a*«)3ife«#a>/W— ttf< 

eSIK«)TIBmBlTI=ftoTLS5=:iA<ie-*<, £*i 
-Cteffi&S'X.T A(0/Ot- V^X^St^-t-l) C £ #£ij 

tt«#Sft*<Jta.*P»ALC£flE±-*-«. *L 
"C. ft-O^-f >r>^l±, AGC7^i Lrn-fl?-* 

$g-r&„ -tu-c, ^IZ S ALC^»MKll,-C, **i#0> 
/<"3-l^<*tllftll=Ml,lt. *LI^J8**»fc 

f*. SVm^£^LTALC^i?a.-;UiC|6^**v&*. 
©£:•£*&« c<Dj:5(--rSCi:lc < fco-C, fiTfeSf LUSI 

[0111] ««*»»«>»liOI=#o'C. #^-3 
>:TCtt. SttL y-f XWtt (H§*S»; NF) 
©7t«>^3il6/if«jfcSI=ftofcl*^lrl4, Sf^© 14 8 0 
*Lfc©A<. H2BKfil^tt. EOF 

8 0 n m^OSl^jfe©!^ •-Ft 1 4 8 0 n m^WllSifefl!? 
t^tfeSo 9 8 0 nm«©16eitl±fr^ffibfel?foi>fc 
EDF<»A*»n*>&ASt*^l«*l=lT<J=SEoT 
iSS^HTl^o *fc, 1 4 8 0nmffD)lt&j1tftl£ 
ll^-C&5)fc*i=, EDF^tbSas&v&ASDICI^J^o 
XAMtH, W^lCff < tfot/K>^IS*Ht 

*^tTU<o C<D^31~, 9 8 0 nm^mX+Hm^L 

TA^?,, s«=ayfti^*i 4 8 o nm^ns-eifitef^. 
«t 5 ic-r 5, z fc iz «fe y % / < xfflsa Ai^feflreoJlHl 

[Oil 2] 119, 2 OKTf&EjHLfcJfc-f >^-<>7* 

|c5fiffl*3K«. fcf£L. 3t^X h7>^OT^-&l*. SV 
OT«AA«l?«ft»lJWIW6»«t*WDM 1 . 



(19) 



1 1-3 1 3 03 3 



[0113] bi 9, 2 o\zxm,mi,tz}BLm&m. 
i ) p d i •c*as*ifctt*jiifi*«tt'N.a>*.A.a 

3) PD3T*&tt£;h.fcW^*iE^3g^:x— Jl-V AT 
T©^Ui*U»<Jl- (DCM-vroifeAil/^} 

4 ) P D 4 tr&fcB $*LfcSfcS3fe«©at^«>3feA A 

5) PD8-e«ltB$*i,fc*=J^'5'4iAMb©JKIt3feL'^l' 

6) OUT PD 77*01 $fefett»*BM&fr€>0% 

Hi* u^l- 

7) p d 6, pd 1 o-e«saj$*ifc«sffliafe3te3ia.=. 

Vf-BST1, BST 2*\t>0l!ie&&ttiii-51- 
ifefB^-SIIIS&l 2 0[*Ctt€.ro i E--Si^SS'AGC 

/APc^eJo.— ju€ttjft-f«*wmfti 3 2(=a*l 
-castas* s? a. —jm 2 1 <d#ld 1 ~3<d/utz. 

tEt/W7XlE«Wl»1 2 2l=J:y««U LD 

2 3I* s #LD 1 ~3W»g#-££#-&J:3l=MflB"f 
«. B*1 2 0-e^tBL.fcfISlgilMSJiV 

at T^-ny/^-fiJ^^saantti 

2 4&^Lts CPU 1 3 1 IcAASftS. &fz, /W 
7*.BffW»BHM 2 2fr&li/U7X|i« 
SSE-te>1M 2 4^611 HfilSfiJgtS»A<A/DSEtft|g 
H8S1 2 4f=A*)£;h.<S>. tt&ftmtmaAGCtPa. 

[01 14] CPU131S, I /O port *->t>A* 

•v*.;u-f>^— ^x— xos c 1 wi i~mji-tz>„ * 
fc, CPU13 1lt osciwuygi Ltz^mu 

mffimzMffi BBstB^sJa.— a- 121, 133$ 

ON/OF Fi-&tzllt>IZ/UT*fflfflm&'i 2 2, 12 

7 ^i&mftmmm 1 23, 12 sojenfl^^tUA-r 

[0 115] JfetC, *-fV7-<>7>?LWAW1 
^flt-SCPU 1 3 1 WKKIMCO^T. g!27, 2 8©IS 

ffibBiM«abr=BURir«. cpui3hi 3 2ft* 
(DttBttDL &«=e-* •K«xvn«ti:«>a« cm* 

«H=I4* OSCHLfeEIMmtlCDII) *fT3. 
B 1 ©*»*me»5'XT-A-CH: % 

AO i=»5E3«*» (OC-1 9 2, OC-48?) £*£ 

«</<*fls^rea-r*»sc-e*y» esBBSJiuini:: 



mm ft^-Y^oeaiHta. 4Gb PS 

epic?- ***R0BR ■ }&*^W«6i:-rS®ll 

-ex7t»^b-jfe>jf-f) c*t 

fcfcBJHWSfcc PU 1 3 1 ottttttffi • 

B2 7&tf2 8$*BU'30Kqir4 I -&. 

A. : *jflSS?3.=.-y hWS;TSA<gf<©^® 

B. AARKfll : A**«A»B«L#^«lil 

twu :'iiBiimxtyKB^nH^BKiin lbt 

~3, LD 4~6t=ffiS$*U-CLv&L>t)ill. 

ommimnm (AGca&jgmiE) aLti»«*t, a 

1*1**3***1. 2CD{fttt7Al*lklRlttWBa}AAU 
*JU*tA» mm. L » l*«*ftl*tt»ifffff0Bl6jfe* L 
D4~6l4#itL-Clv5*Jt8B. BST1, BST2^ 
JtLTl^. 

MT*& y , &ffl#/*9-f*A{fcl=*t ursata u-^;h- 

#W*j|XTI'^. Laser Safot yBflBtfON 
0>4NH*C«>ttB'Cfc«ftt, tOBR&l*l=L« s e r 
Safety Inhibit tStt^ft fctfcttBSI* 
0 2 8©Jc3l~©±3fe«tlg^ft:sEC^o £±3feO F F 
(Laser Safety Inhibit) CDtfcfS 

mmmtt- e> a l ctitK^©a^«>K5i=. 

gt*ON (Lassr Safety ON) fflSii 

s^giro* ^m* =j ** 1? 5 oaHt^BttcDtttii **r 
i=jE«*««'va*-r*cfci=*iif •&» bst k 2 

3E«**B-e t seitf*itr* y BBBaMttizs&s 

E 1 . A L : JfeKlzBttOTB&Rtt (IE*** 

RTX%BilBl=J:« (£) tB*-3gSfjf»3&«ff&*3*irt> 

E2. AGCttB:*K«M£BATT<D£Si*tBft 
*4%r, AGC/APCii/a- MtfAGCti/i- 
;U36**i(l-?*lll(rB E D F ^ i> a — ;H AtfttR E D F =E 

BT*ott<#B«B*a>BttA«- SI=««A9I=«B 
(7U-X*Bfci»*) . AGC««BBJ:Ua<B< 

m. (fv*;«) wtt-ftBft* 
©Tf, ff«t4f**fl- (-y— e^*BB"#-*T-y*. 
;u) cDtB^lcttiSS^x^^c iE*3fetltl|fl)-o-e45 

"So 

[01 16] stc aKffliiiieafeas^^i-^BST i 



(20) ¥f SfW 1 1 -3 1 3033 



y 

c 1 ) mMmtf.m-*xxMi*m^<Dm'® ■ wmvzwkz.- 

Provisioning (jdffilfttil) , C o n d i t 

i on i n g <*#tg^) £§5fiL-c, ®mmn*'tt 

(2) xnmvtm ■ i&iiipgsiflWDASj/^- <pdi 
toT-efcy« jfcd-^e^Hi&i 2 0*ycpui 3 

So 

[0 1 18] CPU 1 3 1 I*. ATJtK'll-^ 

7*7 — LOL (Lossof Light) 
§OSCIWll:!U*tS, AAH!m<DL#tMi 
I*. ^^^^ic^-T^o CPU131S. A*K4fe 

•ofcfe. A*iftt<S*«1ff «... 
[0 119] (3) AA«Msm«i^oi 

^: 

[0 12 0] ©ALCtiJa-JKi. WT^M&tSATT 

^p-r-So pr3EMSSATT©ai*U''<-»Koiss 

S) tfA&lc^fcu^ (££*) CMS^vr^l. 
fctolc, DCM6<*j*jg|t?tA*l=fe!S£feU^K35ife^ 

&Jtifi|iI«!0>I!lie5te2l L D 4 ~ 6 1= fi/ U T7.mM.ti & 
[0 12 1] C4) fl^$±3ttfefil: StSEDF IWflJ 

m £ *fC L> £ „ D CM tf5fc&S§!t 3b 3 f» iig^ ft-*?&l8: 

ed f z^-0Atit'^)v^xtsmtSLL^mm^-e. & 

IE D F 2 CDllfefclgi L D 4 ~ 6 ffli6f^ttf?it Lt I** 

tfct&o 

[0 12 2] (5) MS£££ft:l*&^££3fc»®^<©SS 



(DP D 4-C^til Lfc^Stiitia5--a>A*J U"<^A*lI§l 
[O 1 2 3] ©DCF«>a5fe^Mfltf ^><fc3l=, ALC 

^i?a.-ju=*ynr»^ATTa)MSEa^ai^» a 

t^lCl*. ^SfflS^COA* U^HO^flS (dBm/c 
h. 2dBm/ch) imSSB-^tD**-* 

b-6d Bm ( = - 12 + 6) „ 

[O 1 2 4] <g)AGC=Ei?3.-;HCj:y, ISEDF2 
fl>Hl*i*5iSLD4~'6^a)/'?-i'r7 i m3S£ffi*S^^. A 
GCiva-JUl MED F^a.— ;U2<©P]^|^(* 
Z-VfriZigm* &S8EDF2CDtB*l"<.M>!*, S^rJtU 

AGC ; ei>n.-;u)*^3feS:3tmEi AGcgt 

[0125] (6) ^^tfeS-^ALC^IS^S^: 

Ar3-A^TLfcii^) mtim<o%^^^ Bom 

[0 12 6] ©AGCKfKJplStfttJiSWl; 
(7) ALCtK^*— »AGC^0>iIi&: 

O a g c^e— K^cDtja y ftiif extv *;u 
*ysfg. 

[01 27] ©«iymx.<i^§«a*jScow^siiEStAT 

t-Cii, AGCt-K (^ff-^W'E- K) tftll^f 
[0 12 8] ®OSCJ:yjSSIK 

SMI. itlSfflStie3fe;Ti : &i?a.-;UB S T1, BST2$ 

fiSS©***? 1 !^^. osc)=J;y, BST 
1, BST20>J£« Silvio 

[0 12 9] (^-v^-Mso ©itia • »*£§st 
ic®-3L\r, osciy. AGct- F^©«iy{^xtt 

GaftdftSk c^**^) i=isi:fcALci6smm(ciiif 

U ALC=Ei?i-;UJ:yid3* 0 SKS&ClSSCfc 
AAU^U^lKtiJ^U^U^t^l-lg^L. ALC=E 
va-;n; * y A L c*§f» 

[0130] (8) ALCtttt^Sftftttilft^OaH*: 
d»OUT PD7-e^ffiLfcta*afe/<9— <hPD8-C*£ 
tHLfcS*t*A9— <0itA«R3lEffiBlT (JEW*/*?— # 
igj)flLfci§#) t<tofc**l=. 5 

[013 1] EDF2©AGC ; Eva-JK»at 

E D F 2 05 A G C^E ;K0 A G Cfg^aiE* 



(21) 



tfIS 1 ! 1 1 1 - 3 1 3 O 3 3 



i&T (OFFttS) • 

[0 13 2] (9) AGCttl^&ftjfrRSI : 
©OUT P D 7 T^fcH Ltztefittt/iy — h PD8Tfft 

[0 1 3 3] ©tg EDF2£DAGC€v 

DFZl^AGC^i-MAGCSSSES 
«T (OFFlZ«) o 

""re 1 3 4i o o> ''^B^x^i«i''"ts'ii'''u'ra' 

own) 

(Dp D 1 fr*~><DAf} u-<;u*< L # k 4 -3 
A*W**tBo 

[0 1 3 5] ©AGC^'Ji — /U#) A G CH3fefllBE£"t? 

@A GC/AP C^SJa— ;KD A G CRS»EE $H?P fC 
[0 13 6] ©ALC^S/a— n*OALCR£«l£*-tf 

[0137] h i oaes*M*>^-rAiztet\r^ 

JUBMiR • 3Kft 1 5 1 O nrnflDft-fr—lfX^* 

*;IOSCODS17U-A'(B1 1) l=<ty*>^-f 

J#Sttfcto<Bffl»«-*i±* DS17L A0OSC-A 

ZOOS C-A I S/W K©rt**H2 9, 3 0f=« 

(TWAA, LWAW1-3, RWAB) ©»ff^-^r 
>X£H!3 1 -3 6|C^f □ *fc. S6#"7P— ^ h 
ffl3 7, 3 8, 3 9 (C^ 0 

[01383 ^-v^roitia ■ $t&m. 

T\ -3 2CDif^ h h (2, 4Gbps 

Xi£l 0Gb p s) &tJP^*/H -3 2tf*f tf 

x (i s) «w*r*h*7ir-tfx (oos) 

P r o v i s i o n i n gflftt <Kffi1H$g) ft A 
(S3 7(7>S 1 , B31) 

sc<<>$ — — xosc i a) fcaiiB&jpiSa OS 

C I Alt. ♦***/U0>lf* hU-hffi (WCR) 2fe 
Z/ I S/OOSff?3S (WCS) SOSCO^^XD^ 

*l»»8fiWMUXB<D#OSC I W1 -3, OSC 



OSC-A I S/<-f h<D=i-7>Kc*fflL>r* WCR& 

[0139] £1*. ns/y— jnz*y* 

#3ftitW» (TWAA, LWAW1~3, RWAB) 
A L C^E— K4> & A G C^E — .KI^fifT SfctfXDn V > 
KtA*t«p CK&n^i/Kfi, OSC I Afc««4*l 
*fcfc*fC. TWAACDCPUICjl^t^H^o 5fe?KX h 
7>^TWAAii, ALC^K^bAGC^-KW 
tr"T^o OSC I Ate. 129, 3 0 cfcdKOS 
C0D6 1 t7U— A<DOi5 C-A I S/*-f b<fr££ K b 
2^b5*W*/<*-~M^R3fcLr#*»i«« (LWA 
W1-3, RWAB) . <D»U— IfX^^/U-f — "7 

x— xosc i w i ~3&i*osc i Bicsm-r^ 

(@32 t H37-3905S2) 
W-tfXftW>^-7i-XOSC IW1-3 
MOSClBfl OSC-AIS/\VhO)b2~b5 
<DW»t#**IMf»fl>CPUJ=aftI-i-* 0 CPUfl A 
LC^E- K*^6 AGC=E— K^C7)^fj=lT> KSttiBL 
fc*** A L C^— h>^AGC^-» K^*ff ftlKlW* 

*. M4>«1 - 3JOM«»*Wwmuxb 

fCfclNTs ^>7<>7>?LWAW1 -3^ 3t^'J 
T^^RWAB^AGC^B- W ff^7 1 ^ t , 
OS C0)£«f AXP^ h5-60DCC/W h^l 1 * 
T\ WMU X Adii&rfSo (i3 3, [137~39CD 
S3) 

C~~A I S/U hW7^KdtHL^ 

- 3Stfa*«»WlWMU X BtB 8 T 1 , 2A< 

A) CD3fe7KXhT>^TWAACDif|£mJBS*liBST 
1, 2««ttt8tt1iB£3ft#X hTV^TWA AOCP 

U ^-v+iUke-i 6 WiSae^JiLDi 
-6fcjua^. its^jas*?iSBST 1 ^Kf^s-^r. n 

Y*^*3S*1 7-3 20>»*IC|4* BSTUBST2 

3©ft-f>7^V7>?LWAW1 -3CDBST1 at? 

2 0ftjtSlEim«f*s OSCQDCC/^htH^ta 
11**1. ;fiS§i^ggWM U X A0f i^ttM C A 
tZT$m$*%&« (137-3 90S A) 

3 4, H33 7-3 9^85) 

Sft**Mi>|t»llWMUXA t WMUXB(DSA 
UAMSAUBOCPUIt •fcft9 t ^*JHf«l=* 

oa>r. Rjfe«*B«+*. fit, tii^'JiS-rs^ 



(22) ttHW 1 1-3 1 303 3 



«a ttBOL &fi#gf»MWMUX A, WMUXBtf) 
St^TSSt** V A T A 1 - 3 2 XTJP V A T B 1 - 3 2 CD 
h7A7t7< IfS AUA t SAUB 

<3!>cpui3*y«B*3h.. sili^stiio (B3 

K c<Dm7>Kii. osciAfcjty, o 

ftMM»«*tWMUXAW», 

1-3MiSl#l^8SWMUXBit WCR, w 

W«l=»^^-C*!E**t*- (137-39(081 1) 
&&*Mt3§ 1 - 3 &tf ftS*K#ttttBWMU X Bf*. 
A L c ^ K^SffiliMO S C(D D C C/^ h 
£Mt/>T, MCAfCS^f^, (H3 7-3 9CDS1 
2) 

SfefC. flgtMCAA^, AGCi»h>f.ALCi 

fcALC^e— K^<DS.*B[±. OSC0OSC-AISA 

\t. OSC3Sf*6* Z<©av>Kh**«-r*fc. AGO 
F>& ALC=E--K^»fT^SJ:3lcSiJfa-r*a A 

tfKA^K5>MlttfltWMUXBtt« OSC^DCC^ffl 
MSCAI^LT, ALCi» K^flDWJjT, 

*Pt"*o (IH3 5, SS3 7-3 9CDS 1 3) 

O S C<7>i$e (Ka«tl*P3fcflt4H)f (Loss Of L 
ight), SgaftJW^+JU^Sttt (Loss Of 
F a o i I i t y) , /<Uf-ffi*;?lfv Md** 
Sffix^-^iB) OSC-A I S/U h 

[0 14 0] 



[H2] SONET0STS«17U-A7t-7^h 

[B3] S T S - 1 7 y KM* *> 3 > 

yf—^^y K (SOH) V^—A^* K (LO 

[04] STS-17 ^ K»<J>/<-f h 

[B5] ST8"17L/-^n7l/-A/Wh>lt 

[B6] OC-192 (STS-192) OZ? \s—J±.~3 
W8] «*»«#«»ttt/VMUXA, WMUXBO)! 

£*-rBtffe&. 

[Hi o] BE»fiaMfi«a)*«*»ft*B6«)^^*;u 

[011] trxf^*;i/0)7b-^7^— 77 h 
&M"Bi?&£. 

[B1 2] **— eXf-V^OSCflD^^ 

UM 3] ifxf ^^osc^^-ftxn^ h 
* Wt m f £ fc tbft B T? & * * 

EB1 4] fcfx^^*^-f > 

^-7i-XOSC I A©{i#S«^0>S*«l/SS-*-r 

His] at**«»«««<D**-ex*^*^> 
B"e&&* 

[016] **«80*t-t?Xf^*M>*-7x 

-xosc i £0&*fltjS^^f H-efc^c 

[Hi 7] B1 4-01 6 0) RWAA, TWAAML 
WAW1 i:sSlt^OSCY>*7x-XOSC I 
B. OSCIA. OSCIWUt-/^^Ki/ ! J7^ 
■f > $ ? x -X O H S £ CO *f > £ ? x — X * l&Ejrr § B 

tuns] Bi<D*«^«eas/XTAi=ei+**it» 

[B19] *»*»«>JI#»«**^^B (fOD 



(23) 



1 1 -3 1 3 03 3 



CH2 1] *W«l»fl)lM1i*IWBf «fc«b«>B (-£© 

1) "Pfe-So 

2) t?fe§ 0 

M23] *««fS§©!8fl=£SlSJ?f-5fcto©0 <*© 

3) TJ&^o 

[12 4] HtWHKDWItlUilt«feA0l <■?•© 

4) TJ&I). 

[025] jiHmaaikffctttfl-rsfe&tDH (*«> 

5) T5fc& 0 

[H2 7] *«iisii©©j«iap<Da6ffssftM'r«fc«>©ia 

(•?-roi) t?&&„ 

[02 8] j&tffil|0«IM©IMf£im-«feto©H 
(•£©2) Tfe-So 

[03 0] ***J1^0J*R>i|k£ltlcm%&*.«OS 

[■3 1] *-\»*ju«kdjmb: • 8fcfei$©#3feif'l>BSia© 

[0 3 2] ***./U*©iiS • S&SB#©#jfcifi|@iSS© 

»fl^-y>x£tfti|i3*$fc*>©® (*«0 2) 

[0 3 3] ?-V*JUR<DJiK ■ *%tt0&feJMflEa® 
iWS'-^>x£I£f3Th£>fc*/>©0 (*©3) T?&&. 

[0 3 4] ***;i*«)J#|a! • «S*B#CD#^*g*SgfiCD 
K^.>-vir>^^SlBJ'f «feA0>B C*©4) "Cfc*. 

[0 3 5] ?**ji4kai|B ■ i»5£B#©&ifeii«S$&1B© 

[0 3 6] ?**MR«D*K • »i*ll#©fcife«*5S£S© 
■ftf'-^xHM-r Sfc»©EI C*©6) 

[0 3 7] ***fl*<DJftt ' ffi*B#<7?#3tlg*SgmW 
Kft->-^>X*SiBJ^-«fcA©0 C*©7) T?fc£ 0 

[0 3 8] w*n,&o>mwL-M3k®o>&ftMmmm:ff) 

B#t4'— 9->X*Bin-r*fcto©BB (*©8) T?fc*. 
[0 3 9] f**;u&©«tft • »5&l$©fcifei8*5£1fi© 

1 o Tt—zK'sy K 
1 1 SOH 

1 2 LOH 

13 7K-r>$/Wh 

20 ^a- K 

2 - 1 WlSifeMSS 
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